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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing the aimed functional group- 
bearing perfluoroalkylvinyl ether derivative in high yield at low cost by suppressing cyclization 
as the main factor of lowering its yield. 

SOLUTION: This method for producing the aimed compound comprises the following 
process: a perfluoroalkylvinyl ether iodide of the formula CF2=CF (OCF2CFY)nOCF2CF2l (Y 
is F or trifluoromethyl; (n) is an integer of 1-3) is subjected to sodium bisulfite in the presence 
of zinc or a zinc-copper-based alloy in a polar solvent to obtain the objective compound of the 
formula CF2= CF(OCF2CFY)nOCF2CF2S03Na. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacture method of a 

perfluoro-alkyl vinyl ether derivative of having a functional group. 

[0002] 

[Description of the Prior Art] The perfluoro-alkyl vinyl ether derivative which has a functional group is 
useful as a functional-group monomer for manufacturing ion exchange membrane, and the high 
molecular compound which has functionality can be manufactured by introducing a sulfonic group. The 
various usage can be considered based on the ion-exchange nature of this sulfonic group, and it is used 
for a fuel cell, moisture solution equipment, etc. as a solid-state polyelectrolyte film. 
[0003] The acid fluoride which has a functional group is made to react with hexafluoro propene oxide 
(HFPO) conventionally as the manufacture method of perfluoro-alkyl vinyl ether of having the above- 
mentioned sulfonic acid type functional group, and the method of manufacturing the perfluoro-alkyl 
vinyl ether derivative which pyrolyzes the obtained epoxy addition product and has a functional group is 
learned. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the manufacture method of a perfluoro-alkyl vinyl 
ether derivative of having this functional group has the following troubles, and has the problem that cost 
becomes high. 

** A special production process is needed for composition of the acid fluoride which has the functional 
group which is a raw material, and the purchase of these reagents is difficult for it. 
** When the epoxy addition product which has the functional group of a raw material tends to be 
pyrolyzed and it is going to compound the specified substance, since the compound which changed with 
ring closure arises, yield is low. 

[0005] This invention suppresses generating of the ring closure which is the key factor to which yield is 
reduced, and aims at offering the method of manufacturing cheaply the perfluoro-alkyl vinyl ether 
derivative which has the target functional group by high yield. 
[0006] 

[Means for Solving the Problem] A manufacture method of a perfluoro-alkyl vinyl ether derivative of 
this invention which solves said technical problem CF2 =CF(OCF2 CFY) n OCF2 CF2 I (however, Y in 
a formula expresses a fluorine or a trifluoromethyl radical, and n expresses an integer of 1-3.) It is 
characterized by obtaining a compound which a sodium hydrogensulfite is made to act on iodation 
perfluoro-alkyl vinyl ether expressed under existence of a zinc or zinc-copper system alloy and in a 
polar solvent, and is expressed with CF2 =CF(OCF2 CFY) n OCF2 CF2 S03 Na. 
[0007] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the manufacture method of the 
perfluoro-alkyl vinyl ether derivative concerning this invention is explained. 

[0008] This invention makes iodation perfluoro-alkyl vinyl ether and a sodium hydrogensulfite react as 
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an active metal under the existence in the end of a zinc or zinc-copper system alloy powder. 
[0009] an acid full ora [ like / here / iodation difluoro acetyl full ORAIDO (ICF2 CFO) ] whose iodation 
perfluoro-alkyl vinyl ether used as a raw material is the id - a compound and a hexafluoro pro 
PENKIKI side - the caesium full ora in tetraglyme - it can obtain by pyrolyzing the compound which 
reacted as a catalyst and was obtained in the id at 250 degrees C after alkali treatment. 
[0010] As for the zinc or zinc-copper system alloy to add, it is desirable to present a reaction by powder 
in order to make [ many ] an active site. Here, the compounding ratio of a zinc-copper system alloy has 
the desirable range of 1 : 1 to 1 :0.0 1 at a mole ratio. This is because the reaction rate of the reaction made 
into the purpose falls by the fall of the content of this zinc contributed to a reaction as it is out of range, 
so it is not desirable. Moreover, since copper can fall out to reaction time and activity zinc can be 
obtained if the above-mentioned zinc-copper system alloy is added, improvement in a reaction rate can 
be aimed at rather than a zinc independent thing. 

[001 1] This reaction temperature usually has the desirable range of 20 degrees C - 100 degrees C, 
although a desirable range is suitably adopted by the class of raw material. It is because advance of a 
reaction is slow, it is necessary to use a pressure vessel, equipment becomes large-scale and yield is not 
industrially desirable, if it becomes it low that this is less than 20 degrees C and reaction temperature is 
made high on the other hand exceeding 100 degrees C. 

[0012] As a solvent to be used, alcohol / water mixed solvent is desirable, and can mention lower 
alcohol (a methanol, ethanol, propanol, etc.) as the above-mentioned alcohol. It is because water is 
required for considering as alcohol / water mixed solvent here in order to dissolve the sodium 
hydrogensulfite used for a reaction and to advance a reaction smoothly. 

[0013] Especially as an addition of the water to alcohol, 1:0.2 to 1:0.4 is [ 1:0.05 to about 1:1 ] desirable 
at a capacity factor. This is because the solubility of iodation perfluoro-alkyl vinyl ether falls that it is 
out of range, and a reaction does not fully progress, so the yield of the iodation perfluoro-alkyl vinyl 
ether derivative made into the purpose falls and it is not [ this ] desirable. 
[0014] The addition of the sodium hydrogensulfite to iodation perfluoro-alkyl vinyl ether is 1-3, 
especially 1.5-2.5 at a mole ratio. It is desirable. If there are few amounts of the sodium hydrogensulfite 
to iodation perfluoro-alkyl vinyl ether at a mole ratio than 1, a reaction will not fully progress, but 
unreacted iodation perfluoro-alkyl vinyl ether will remain, this poses a problem, on the other hand, does 
not have a reaction top merit only by sodium hydrogensulfites unnecessary in the system of reaction 
increasing in number, in exceeding 3 by the mole ratio, also industrially, serves as the cost high, and is 
both because it is not desirable. Moreover, as for especially the addition of the zinc to iodation 
perfluoro-alkyl vinyl ether, or a zinc-copper system alloy, 1.5-3 is [ one or more ] desirable at a mole 
ratio. In order not to fulfill the amount of active metals required for a reaction with the case where a 
mole ratio is smaller than 1, a reaction does not fully progress, but unreacted iodation perfluoro-alkyl 
vinyl ether remains, this is a problem, on the other hand, does not have a reaction top merit only by 
unnecessary active metals increasing in number to the system of reaction by the case where a mole ratio 
exceeds 3, also industrially, serves as the cost high, and is both because it is not desirable. The 
perfluoro-alkyl vinyl ether derivative which iodation perfluoro-alkyl vinyl ether reacts with zinc, and is 
considered to form the zinc iodide compound by reaction time, reacts to it with a sodium 
hydrogensulfite through this compound, and has the sulfonic-acid sodium group is generated. 
[0015] In an acid or an acid chloride form, the polymerization of the perfluoro-alkyl vinyl ether which 
has the above-mentioned functional group can be carried out in aquosity data medium using a peroxide 
system initiator. I n manufacture of a copolymer, polymerization temperatu rsJias3fl to desirable 100 
degrees C A copolymerization reaction is" suppressed as temperature is less th an 30 degrees C, this 
. r^oToTitmr) the target copolym er but ™n the other hanH even if it heats it exceeding 100 degrees C, it 
is because-equip ment becomes large-scale and it is not industri ally desirable. 

[0016] Moreover, the polymerization preassure force has desirable 2-10kg/cm2G. This is because it is 
difficult to maintain in the height with which it can be satisfied of a copolymerization reaction rate 
practically in temperature being the pressurization of under 2kg/cm2G and it cannot obtain the target 
copolymer. On the other hand, even if it pressurizes exceeding 10kg/cm2G, while the functional-group 
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concentration in a copolymer becomes low and being connected with performance degradation, it is 
because it is not industrially desirable in respect of equipment and its actuation. 

[0017] Thejolvmer of this invention is a copolymer containing a -SQ3 Na radical, and can be used jts^ 
the copolymer containing a sulfonic group by carryi n g out acid treatm ent of t his copolymer By — _ 
^opolvm eri^^ other fluorine system olefins , the perfluoro-alkyl vinyl ether which has th is 
functiona l group is usable as ion exchange membrane which has a fimctiom djggi^^ 
as th^ Hiaphrag™ r>f hyHr^ membrane, and ion exchange membrane. 

fQOTS] ' ~~ ' 

[Example] Hereafter, the example which shows the effect of this invention is explained with the 
example of a comparison. 

200ml to which the [example of reference] stirrer, the condensator, and the dropping funnel were 
attached a three-neck flask - 50ml of carbon tetrachlorides, and a caesium full ora id 0.75g It put in 
and the temperature in a container was kept at 0 degree C. Next, stirring, ICF2 CFO lOg was dropped 
slowly and it considered as the caesium alkoxide compound. It is HFP015g, cooling a cold trap at -80 
degrees C. It is adding, 2I10.8g of FOCCF(CF3) OCF2 CF(CF3) OCF2 CF It generates and is ethyl 
alcohol solution 10wt% of a sodium hydroxide to this compound. After considering as carboxylate in 
addition, a solvent is distilled, and it heats to 250 **, and is 6.5 g about olefin compound CF2 =CFOCF2 
CF(CF3) OCF2 CF2 I by decarboxylation. It obtained (29% of yield). 

[0019] [Example 1] 200ml To a three-neck flask, it is ethanol / water (50ml / 15ml) mixed solvent, and 
an iodation perfluoro-alkyl vinyl ether compound. They are 4.9 g and 2g of sodium hydrogensulfites 
about CF2 =CFOCF2 CF(CF3) OCF2 CF2 I. It puts in and is as an active metal in the end of a zinc- 
copper system alloy powder, (zinc content 95wt%) 2g It added and the reaction was performed for 75 
degrees C - 8 hours. When reaction mixture was filtered, the solid was removed and the solvent was 
****(ed) from filtrate, the white compound generated and 3.5g (75% of yield) of CF2 =CFOCF2 CF 
(CF3) OCF2 CF2 S03 Na which is a perfluoro-alkyl vinyl ether derivative was obtained by repeating 
recrystallization in water / ethanol mixed solvent in this compound. The obtained product checked that it 
was the structure of a perfluoro-alkyl vinyl ether derivative by the infrared absorption spectrum and 
NMR spectrum measurement. 

[0020] It sets in the [example 2] example 1, and is 6.6 g as an iodation perfluoro-alkyl vinyl ether 
compound about CF2 =CFOCF2 CF(CF3) OCF2 CF(CF3) OCF2 CF2 I. It was operated like the 
example 1 except having added. Consequently, 4.4g (70% of yield) of CF2 =CFOCF2 CF(CF3) OCF2 
CF(CF3) OCF2 CF2 S03 Na which is a perfluoro-alkyl vinyl ether derivative was obtained. 
[0021] the [example 3] example 1 - setting - as alcohol - instead off of ethanol ] - isopropanol 15ml - 
- adding - isopropanol/water (50ml / 15ml) It was operated like the example 1 except having considered 
as the mixed solvent. Consequently, 3.6g (77% of yield) of CF2 =CFOCF2 CF(CF3) OCF2 CF2 S03 
Na which is a perfluoro-alkyl vinyl ether derivative was obtained. 

[0022] the [example 4] example 1 - setting - zinc content 50wt% it is ~ it was operated like the 
example 1 except having added the zinc-copper system alloy. Consequently, 3.2g (68% of yield) of CF2 
=CFOCF2 CF(CF3) OCF2CF2 S03 Na which is a perfluoro-alkyl vinyl ether derivative was obtained. 
[0023] It sets in the [example 5] example 1, and is 2g about zinc powder as an active metal. It was 
operated like the example 1 except having added. Consequently, 2.8g (60% of yield) of CF2 =CFOCF2 
CF(CF3) OCF2 CF2 S03 Na which is a perfluoro-alkyl vinyl ether derivative was obtained. 
[0024] [Example 1 of a comparison] 200ml To a three-neck flask, they are 4.9 g and a sodium 
hydrogensulfite about CF2 =CFOCF2 CF(CF3) OCF2 CF2 I as ethanol / water (50ml / 15ml) mixed 
solvent, and an iodation perfluoro-alkyl vinyl ether compound. 2g The reaction was performed for 75 
degrees C - 8 hours without having added and adding a zinc-copper system alloy. After having filtered 
reaction mixture, removing the solid and ****(ing) a solvent from filtrate, although recrystallization was 
repeated in water / ethanol mixed solvent, the product was not accepted in this compound. 
[0025] In the [example 2 of comparison] example 1, it was operated like the example 1 except having 
considered as the ethanol independent solvent as a solvent. Consequently, only LOg (21% of yield) of 
CF2 -CFOCF2 CF(CF3) OCF2 CF2 S03 Na which is a perfluoro-alkyl vinyl ether derivative was not 
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obtained. 

[0026] [Application 1] content volume 300 cm3 80ml of deoxidation water was put in into the autoclave 
made from stainless steel, CF2 =CFOCF2 CF(CF3) OCF2 CF2 S03 Na 3g, 0.1 5g [ of ammonium 
peroxydisulfates ], and isopropyl alcohol 5ml was added into this, tetrafluoroethylene gas replaced the 
inside of a container, 5kg/cm2G was held, and it was made to react at 60 degrees C under stirring for 8 
hours. Unreacted tetrafluoroethylene gas is emitted after reaction termination, the products currently 
distributed underwater are collected, and it is copolymer 3.4 g. It obtained. The obtained copolymer 
checked that it was functional-group concentration % of the copolymer of 14 mols by the infrared 
absorption spectrum and NMR spectrum measurement. 

[0027] [Application 2] content volume 300 cm3 80ml of deoxidation water is put in into the autoclave 
made from stainless steel, and they are CF2 =CFOCF2 CF(CF3) OCF2 CF(CF3) OCF2 CF2 S03 Na 3g 
and O.lg of ammonium peroxydisulfates in this. And isopropyl alcohol 5ml is added and 
tetrafluoroethylene gas replaces the inside of a container. 5kg/cm2G was held and it was made to react at 
60 degrees C under stirring for 8 hours. After reaction termination, unreacted tetrafluoroethylene gas is 
emitted, products are collected, and it is copolymer 2.6 g. It obtained. The obtained copolymer checked 
that it was functional-group concentration % of the copolymer of 17 mols by the infrared absorption 
spectrum and NMR spectrum measurement. 
[0028] 

[Effect of the Invention] In this invention, CF2 =CF(OCF2 CFY) n OCF2 CF2 I (However, Y in a 
formula expresses a fluorine or a trifluoromethyl radical, and n expresses the integer of 1-3.) The 
compound which a sodium hydrogensulfite is made to act on the iodation perfluoro-alkyl vinyl ether 
expressed under existence of a zinc or zinc-copper system alloy and in a polar solvent, and is expressed 
with CF2 =CF(OCF2CFY) n OCF2 CF2 S03 Na was obtained. Therefore, decline in the yield by the 
ring closure at the time of heat differentiation is suppressed, and it becomes possible to obtain cheaply 
the perfluoro-alkyl vinyl ether compound which has the target functional group by high yield. 
[0029] Moreover, it becomes possible to apply as the diaphragm of a hydrophilic group, a demarcation 
membrane, and ion exchange membrane by copolymerizing the obtained perfluoro-alkyl vinyl ether 
derivative with a fluorine system olefin. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] In this invention, CF2 =CF(OCF2 CFY) n OCF2 CF2 I however, Y in a 
formula expresses a fluorine or a trifluoromethyl radical, and n expresses the integer of 1-3 ~ The 
compound which a sodium hydrogensulfite is made to act on the iodation perfluoro-alkyl vinyl ether 
expressed under existence of a zinc or zinc-copper system alloy and in a polar solvent, and is expressed 
with CF2 =CF(OCF2CFY) n OCF2 CF2 S03 Na was obtained. Therefore, decline in the yield by the 
ring closure at the time of heat differentiation is suppressed, and it becomes possible to obtain cheaply 
the perfluoro-alkyl vinyl ether compound which has the target functional group by high yield. 
[0029] Moreover, it becomes possible to apply as the diaphragm of a hydrophilic group, a demarcation 
membrane, and ion exchange membrane by copolymerizing the obtained perfluoro-alkyl vinyl ether 
derivative with a fluorine system olefin. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] In this invention, CF2 =CF(OCF2 CFY) n OCF2 CF2 I however, Y in a 
formula expresses a fluorine or a trifluoromethyl radical, and n expresses the integer of 1-3 - The 
compound which a sodium hydrogensulfite is made to act on the iodation perfluoro-alkyl vinyl ether 
expressed under existence of a zinc or zinc-copper system alloy and in a polar solvent, and is expressed 
with CF2 =CF(OCF2CFY) n OCF2 CF2 S03 Na was obtained. Therefore, decline in the yield by the 
ring closure at the time of heat differentiation is suppressed, and it becomes possible to obtain cheaply 
the perfluoro-alkyl vinyl ether compound which has the target functional group by high yield. 
[0029] Moreover, it becomes possible to apply as the diaphragm of a hydrophilic group, a demarcation 
membrane, and ion exchange membrane by copolymerizing the obtained perfluoro-alkyl vinyl ether 
derivative with a fluorine system olefin. 

[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, the manufacture method of a perfluoro-alkyl vinyl 
ether derivative of having this functional group has the following troubles, and has the problem that cost 
becomes high. 

** A special production process is needed for composition of the acid fluoride which has the functional 
group which is a raw material, and the purchase of these reagents is difficult for it. 
** When the epoxy addition product which has the functional group of a raw material tends to be 
pyrolyzed and it is going to compound the specified substance, since the compound which changed with 
ring closure arises, yield is low. 

[0005] This invention suppresses generating of the ring closure which is the key factor to which yield is 
reduced, and aims at offering the method of manufacturing cheaply the perfluoro-alkyl vinyl ether 
derivative which has the target functional group by high yield. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] A manufacture method of a perfluoro-alkyl vinyl ether derivative of 
this invention which solves said technical problem CF2 =CF(OCF2 CFY) n OCF2 CF2 I (however, Y in 
a formula expresses a fluorine or a trifluoromethyl radical, and n expresses an integer of 1-3 --) It is 
characterized by obtaining a compound which a sodium hydrogensulfite is made to act on iodation 
perfluoro-alkyl vinyl ether expressed under existence of a zinc or zinc-copper system alloy and in a 
polar solvent, and is expressed with CF2 =CF(OCF2 CFY) n OCF2 CF2 S03 Na. 
[0007] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the manufacture method of the 
perfluoro-alkyl vinyl ether derivative concerning this invention is explained. 

[0008] This invention makes iodation perfluoro-alkyl vinyl ether and a sodium hydrogensulfite react as 
an active metal under the existence in the end of a zinc or zinc-copper system alloy powder. 
[0009] an acid full ora [ like / here / iodation difluoro acetyl full ORAIDO (ICF2 CFO) ] whose iodation 
perfluoro-alkyl vinyl ether used as a raw material is — the id — a compound and a hexafluoro pro 
PENKIKI side - the caesium full ora in tetraglyme - it can obtain by pyrolyzing the compound which 
reacted as a catalyst and was obtained in the id at 250 degrees C after alkali treatment. 
[0010] As for the zinc or zinc-copper system alloy to add, it is desirable to present a reaction by powder 
in order to make [ many ] an active site. Here, the compounding ratio of a zinc-copper system alloy has 
the desirable range of 1 : 1 to 1 :0.01 at a mole ratio. This is because the reaction rate of the reaction made 
into the purpose falls by the fall of the content of this zinc contributed to a reaction as it is out of range, 
so it is not desirable. Moreover, since copper can fall out to reaction time and activity zinc can be 
obtained if the above-mentioned zinc-copper system alloy is added, improvement in a reaction rate can 
be aimed at rather than a zinc independent thing. 

[001 1] This reaction temperature usually has the desirable range of 20 degrees C - 100 degrees C, 
although a desirable range is suitably adopted by the class of raw material. It is because advance of a 
reaction is slow, it is necessary to use a pressure vessel, equipment becomes large-scale and yield is not 
industrially desirable, if it becomes it low that this is less than 20 degrees C and reaction temperature is 
made high on the other hand exceeding 100 degrees C. 

[0012] As a solvent to be used, alcohol / water mixed solvent is desirable, and can mention lower 
alcohol (a methanol, ethanol, propanol, etc.) as the above-mentioned alcohol. It is because water is 
required for considering as alcohol / water mixed solvent here in order to dissolve the sodium 
hydrogensulfite used for a reaction and to advance a reaction smoothly. 

[0013] Especially as an addition of the water to alcohol, 1:0.2 to 1:0.4 is [ 1:0.05 to about 1:1 ] desirable 
at a capacity factor. This is because the solubility of iodation perfluoro-alkyl vinyl ether falls that it is 
out of range, and a reaction does not fully progress, so the yield of the iodation perfluoro-alkyl vinyl 
ether derivative made into the purpose falls and it is not [ this ] desirable. 
[0014] The addition of the sodium hydrogensulfite to iodation perfluoro-alkyl vinyl ether is 1-3, 
especially 1.5-2.5 at a mole ratio. It is desirable. If there are few amounts of the sodium hydrogensulfite 
to iodation perfluoro-alkyl vinyl ether at a mole ratio than 1, a reaction will not fully progress, but 



h g eg b eb eg e e 



Page 2 of 2 



unreacted iodation perfluoro-alkyl vinyl ether will remain, this poses a problem, on the other hand, does 
not have a reaction top merit only by sodium hydrogensulfites unnecessary in the system of reaction 
increasing in number, in exceeding 3 by the mole ratio, also industrially, serves as the cost high, and is 
both because it is not desirable. Moreover, as for especially the addition of the zinc to iodation 
perfluoro-alkyl vinyl ether, or a zinc-copper system alloy, 1.5-3 is [ one or more ] desirable at a mole 
ratio. In order not to fulfill the amount of active metals required for a reaction with the case where a 
mole ratio is smaller than 1, a reaction does not fully progress, but unreacted iodation perfluoro-alkyl 
vinyl ether remains, this is a problem, on the other hand, does not have a reaction top merit only by 
unnecessary active metals increasing in number to the system of reaction by the case where a mole ratio 
exceeds 3, also industrially, serves as the cost high, and is both because it is not desirable. The 
perfluoro-alkyl vinyl ether derivative which iodation perfluoro-alkyl vinyl ether reacts with zinc, and is 
considered to form the zinc iodide compound by reaction time, reacts to it with a sodium 
hydrogensulfite through this compound, and has the sulfonic-acid sodium group is generated. 
[0015] In an acid or an acid chloride form, the polymerization of the perfluoro-alkyl vinyl ether which 
has the above-mentioned functional group can be carried out in aquosity data medium using a peroxide 
system initiator. In manufacture of a copolymer, polymerization temperature has 30 to desirable 100 
degrees C. A copolymerization reaction is suppressed as temperature is less than 30 degrees C, this 
cannot obtain the target copolymer, but on the other hand, even if it heats it exceeding 100 degrees C, it 
is because equipment becomes large-scale and it is not industrially desirable. 

[0016] Moreover, the polymerization preassure force has desirable 2-10kg/cm2G. This is because it is 
difficult to maintain in the height with which it can be satisfied of a copolymerization reaction rate 
practically in temperature being the pressurization of under 2kg/cm2G and it cannot obtain the target 
copolymer. On the other hand, even if it pressurizes exceeding 10kg/em2G, while the functional-group 
concentration in a copolymer becomes low and being connected with performance degradation, it is 
because it is not industrially desirable in respect of equipment and its actuation. 
[0017] The polymer of this invention is a copolymer containing a -S03 Na radical, and can be used as 
the copolymer containing a sulfonic group by carrying out acid treatment of this copolymer. By 
copolymerizing with other fluorine system olefins, the perfluoro-alkyl vinyl ether which has this 
functional group is usable as ion exchange membrane which has a functional group, and can be applied 
as the diaphragm of hydrophilicity, a demarcation membrane, and ion exchange membrane. 



[Translation done.] 



g eg b 



eb eg e e 



Page 1 of 2 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, the example which shows the effect of this invention is explained with the 
example of a comparison. 

200ml to which the [example of reference] stirrer, the condensator, and the dropping funnel were 
attached a three-neck flask — 50ml of carbon tetrachlorides, and a caesium full ora — id 0.75g It put in 
and the temperature in a container was kept at 0 degree C. Next, stirring, ICF2 CFO lOg was dropped 
slowly and it considered as the caesium alkoxide compound. It is HFPOlSg, cooling a cold trap at -80 
degrees C. It is adding, 2I10.8g of FOCCF(CF3) OCF2 CF(CF3) OCF2 CF It generates and is ethyl 
alcohol solution 10wt% of a sodium hydroxide to this compound. After considering as carboxylate in 
addition, a solvent is distilled, and it heats to 250 **, and is 6.5 g about olefin compound CF2 =CFOCF2 
CF(CF3) OCF2 CF2 I by decarboxylation. It obtained (29% of yield). 

[0019] [Example 1] 200ml To a three-neck flask, it is ethanol / water (50ml / 15ml) mixed solvent, and 
an iodation perfluoro-alkyl vinyl ether compound. They are 4.9 g and 2g of sodium hydrogensulfites 
about CF2 -CFOCF2 CF(CF3) OCF2 CF2 I. It puts in and is as an active metal in the end of a zinc- 
copper system alloy powder, (zinc content 95wt%) 2g It added and the reaction was performed for 75 
degrees C - 8 hours. When reaction mixture was filtered, the solid was removed and the solvent was 
****(ed) from filtrate, the white compound generated and 3.5g (75% of yield) of CF2 =CFOCF2 CF 
(CF3) OCF2 CF2 S03 Na which is a perfluoro-alkyl vinyl ether derivative was obtained by repeating 
recrystallization in water / ethanol mixed solvent in this compound. The obtained product checked that it 
was the structure of a perfluoro-alkyl vinyl ether derivative by the infrared absorption spectrum and 
NMR spectrum measurement. 

[0020] It sets in the [example 2] example 1, and is 6.6 g as an iodation perfluoro-alkyl vinyl ether 
compound about CF2 =CFOCF2 CF(CF3) OCF2 CF(CF3) OCF2 CF2 I. It was operated like the 
example 1 except having added. Consequently, 4.4g (70% of yield) of CF2 -CFOCF2 CF(CF3) OCF2 
CF(CF3) OCF2 CF2 S03 Na which is a perfluoro-alkyl vinyl ether derivative was obtained. 
[0021] the [example 3] example 1 setting - as alcohol ~ instead of [ of ethanol ] ~ isopropanol 15ml - 
- adding — isopropanol/water (50ml / 15ml) It was operated like the example 1 except having considered 
as the mixed solvent. Consequently, 3.6g (77% of yield) of CF2 =CFOCF2 CF(CF3) OCF2 CF2 S03 
Na which is a perfluoro-alkyl vinyl ether derivative was obtained. 

[0022] the [example 4] example 1 - setting zinc content 50wt% it is - it was operated like the 
example 1 except having added the zinc-copper system alloy. Consequently, 3.2g (68% of yield) of CF2 
=CFOCF2 CF(CF3) OCF2 CF2 S03 Na which is a perfluoro-alkyl vinyl ether derivative was obtained. 
[0023] It sets in the [example 5] example 1 , and is 2g about zinc powder as an active metal. It was 
operated like the example 1 except having added. Consequently, 2.8g (60% of yield) of CF2 =CFOCF2 
CF(CF3) OCF2 CF2 S03 Na which is a perfluoro-alkyl vinyl ether derivative was obtained. 
[0024] [Example 1 of a comparison] 200ml To a three -neck flask, they are 4.9 g and a sodium 
hydrogensulfite about CF2 =CFOCF2 CF(CF3) OCF2 CF2 I as ethanol / water (50ml / 15ml) mixed 
solvent, and an iodation perfluoro-alkyl vinyl ether compound. 2g The reaction was performed for 75 
degrees C - 8 hours without having added and adding a zinc-copper system alloy. After having filtered 
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reaction mixture, removing the solid and ****(ing) a solvent from filtrate, although recrystallization was 

repeated in water / ethanol mixed solvent, the product was not accepted in this compound. 

[0025] In the [example 2 of comparison] example 1, it was operated like the example 1 except having 

considered as the ethanol independent solvent as a solvent Consequently, only l.Og (21% of yield) of 

CF2 =CFOCF2 CF(CF3) OCF2 CF2 S03 Na which is a perfluoro-alkyl vinyl ether derivative was not 

obtained. 

[0026] [Application 1] content volume 300 cm3 80ml of deoxidation water was put in into the autoclave 
made from stainless steel, CF2 =CFOCF2 CF(CF3) OCF2 CF2 S03 Na 3g, 0.1 5g [ of ammonium 
peroxydisulfates ], and isopropyl alcohol 5ml was added into this, tetrafluoroethylene gas replaced the 
inside of a container, 5kg/cm2G was held, and it was made to react at 60 degrees C under stirring for 8 
hours, Unreacted tetrafluoroethylene gas is emitted after reaction termination, the products currently 
distributed underwater are collected, arid it is copolymer 3.4 g. It obtained. The obtained copolymer 
checked that it was functional-group concentration % of the copolymer of 14 mols by the infrared 
absorption spectrum and NMR spectrum measurement. 

[0027] [Application 2] content volume 300 cm3 80ml of deoxidation water is put in into the autoclave 
made from stainless steel, and they are CF2 =CFOCF2 CF(CF3) OCF2 CF(CF3) OCF2 CF2 S03 Na 3g 
and O.lg of ammonium peroxydisulfates in this. And isopropyl alcohol 5ml is added and 
tetrafluoroethylene gas replaces the inside of a container. 5kg/cm2G was held and it was made to react at 
60 degrees C under stirring for 8 hours. After reaction termination, unreacted tetrafluoroethylene gas is 
emitted, products are collected, and it is copolymer 2.6 g. It obtained. The obtained copolymer checked 
that it was functional-group concentration % of the copolymer of 17 mols by the infrared absorption 
spectrum and NMR spectrum measurement. 

[Translation done.] 
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